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THE PERCEPTION OF OBJECTS AiD ThHELk FUNCTIOLAL Uscs

1.0. The Information Avallable in Pictures:

Research on tue perception ol pictures has usually been councerneu  with
cowplicated real world scenes that contain wuany objects (lianaler  and Parker,
1976; Biederman, 1972; Biederuman, Glass, and Weuvb, 1973; ilackWwourta ahu Loranci,
1967). In analyzing these pictures it 1s dirfacult Lo deveiop a  concise  anG
complege delineation of the inl'ormation availadle 1in the picture. Furtaeraore,
it is not possible to separate tne intormation avallaole 211 tice objucis
themselves from tne information created 0y tilc 1nteraction petwew. objecte. Al
present there is no mo.ans ol delineating tuc Catu 0ries 01 1ii'0r.aillouis aValiavla

from 1individual objects. Hecently, Bie,er (19082) hey propuses =& Ld4XobOu, ol

.information available iu picture/text procedural nstructions.  Purther

investigations by Bieger and Glock (1982) nave explored the  orrect on
couprehension of putting difrerent categories of inforuation in elrtuer pictures,
text, or both. 7Tn the investigations presented in this report we will continue
the exploration of the information available In pictures, JIpeciliically two
categories of inforwmation will be investigated. Tnesc dre the tace categorics ol
canonical information and functional information. Canonical intorwation uis
closely related to the category of iaventory iurormation ol bleger., It is
concerned wWith Lo adentlity ot the object or vugeels proesuicee i e pleture,
Tre canonical ovricntation of an object 1: Lir Glieabal oi T A
most readily recojnized, or the orientation which is most  typieal of that
object. Functional iut'ormation dis Lwournaticn SICEITERES o S B O R S 1IN Te1 A
functions or nuw il caill ve used. As such, 1l 15 & COompL3lle Vi ihduruallon tro.

three other categories of Bieger. Tnese are the culegurics ol agescriptive




inforwation which specifies the tigurative details of an object; spatial
information, wunich iucludes information concerning the orientation of an object
(out only as it relates to the function and not the identity of the object); and
contextual iInformation, wnich provides the thewe or the context in which the
object 1is Lo operate.

The studies reported here are an exawaination of the interrelationship
petween canonical and functional information. Pilot studies suggested that
subjects might rirst deterwmine the identity ol objects protrayed in pictures and
frow the intorwation available f'rom the identity deterwine the function of the
object, To test tuis further, eye woveuents were wmonitored as subjects wade
decisions as to possible functional uses ot commoun ovjects. The location and
duration of tixations on tne object were analyzed and correlated with canonical

and functional scales that were developed independently,

2.0. METHODS

2.1. Selection of QObjects: Five ohjects were selected to which mnultiple
uses could be assigned. This set of objects consisted of a flower pot, a
witten, a paring knife, a wooden wedge, and a cup. It was assumed that these
were couuon objects and that subjects would have schema that related to them and
tneir norumal functions. This was not the case for all objects in the set. The
wedge was  an auwbiguous ooject for wany subjects, It became apparent in later
studies that subjects did not have a naue or identity for this object. This

ambiguity had important consequences in later studies,

2.2 Selection of Functions: Ten subjects, who were students in an
introductory psychology class and who received course credit for their

participation, were interviewed individually. They were presented with each of




these objects and asked to state as wauny uses, or tfunctions, ao tney could rtor
this object. They were not given a time limit but wWere monitorca oy Lae
examiner. When their responses became unproductive they were presented with
another object from the set, Lists of flunctions ror eacih obJect were then
compiled and the orientation necessary tor each ol' the functions was recorded.
Three functions tor eacn object were then selecled. ©pudchi tunction neccssitated
that the object be in a different orientation. Une orieutation ot each object
was assigned the "normal" or 0 degree orientation (Eigure 1). These were
arbitrarily chosen to correspond to what was thought by tne examiner to pe thnc
most comnmonly seen perspective of the object, One function each for a 0, 90,
and 180 degree rotation froum this orientation was selected for each object.

These functions are presentea in Table 1.

Insert Table 1 aoout iere

These objects have normal or "coumon uses. Three pilot studies iudicated tnat
mixing common and unusual functions in the same experiment led to confusion and
erratic responses. If common uses were included along with the unusual uses,
subjects frequently took much longer to respond. They later reported that tuey
were primed for the unusual functions and, in the instances of common functions,
had difficulty in changing their response set. Theretfore, tae cownon uses were
avoided in an effort to make all functions more uniform in kind, i.e. the cup
was not assigned the function of holding beverages, and luae wiife was not
assigned the function of cutting or slicing. Tnese selected tunctions are not
equivalent in their unusualness of function., However, 11 new subjects indicated

nigh agreement that one function for each ooject was considered functionally




poor in couwparison to the other two runctions. The "poor" function was given
tne rauk of 3 by 9 out of 11 subjects, indicating this was the Jleast typical
r'unction ror tiuat ooject., These functions were the tlower pot as a wheel for a
toy car, tue witten as 4 bed tor a wouse, the knife to spindle bills, the wedge
to spread jelly, aaa the cup as a cricket trap. The rating of the other two

funictions for each objecl were nearly equal in rank.

2.3. Developiuent of Canonical and Functional Scales:

2.3.1. The canonicel scales: A line drawlng was bade

~

ot each orf the five objects. The perspective tor the drawing was with the
object at eye level and with the object perpendicular to the line of sight. An
exception to this was the wedge. The wedge was rotated 30 degrees on tne
vertical axis so that it would bLe easily distinguished from a simple planar
r'igurc.

The position described for eacih object (see above) will be assigned the 0
degree orientation. The 1line drawings for each object were then rotated
clockwise 1in 45 degree increments creating a series of eight drawings of each
object. The eight separate drawings of each object were randomly ordered and
drawn on a single page to serve as the stiwuli for introspective ratings.

Twenty-t'ive students 1in an introductory psychology course at Broome
Comuunity College, Binghauton, New York agreed to participate in this study.
Tne subjects ranged in age from 18 to U45. There were 12 males and 13 females.

Bacn subject was presented with a booklet of five pages; each page
containing one ot the randouly ordered sets of eight orientations for one of the
objects. They were asked to rate each picture on a scale of 1 to 7 for how
typical it was to see that object in that position. A rating of 1 was
cunsidered the highest rating, or uwost typical orientation, and a 7 was a low

rating. Each orientation was to be rated separately and one rating could be




used more than once. They were requested to score the drawligs in whole nuiibers
but some subjects did resort to decimal fractions. This did not aiter tne
vethods for analyzing the data, so these responsec were ncludec ia tne
analysis. Means or the ratings were cowputed ror each position of thnese odjecls

(Tables 2-6).

Iusert Tables 2-6 Avoul iicre

The scales were nawed the canonical scales. Tuey wisd 0C  ustd &3 an

introspective measurement of typicality for that object (Figure 2).

Insert Figure 2 Avbout licrc

The perspective oI the flower pot was the only syuuetrical drawing in  this
study. Some interesting results are noted when couwpuaring uirror images ror the
flower pot. It was expected that the mirror iuages would nave sinilar ratings.
Occasionally they deviate frouw each other. For example, the cznonicul rating ot
the 45 and 315 degree orientations are not only fairly widely scparated, but the
225 degree orientation is inserted between thew. HNone of the otiuur ovbjecls are
symmetrical in the view shown, In pairs ol' orientatious that see. Lo be related
there is a consistent relationship between thesc orientations on Lll scules for
this object. For example, in exawining tne 90 and 270 degrec oricntutions  tor
the cup, the 270 degree orientation receives tne higher rating on all scales,

For other pairs of orientations this is not the case., The 90 and 270 degree

ke o e o




orrtentutions  for tiue wodge  create 4 perspectlive change. The 90 deyree
cricutation 1o preccuted ao it viewed frcu above anc the 270 degree oricutation
1s presented a3 15 viewed frow below, These orientations waintain the sawe
seguence  on all sceles, Similarily, the 45 and 315 degree orientations ror the
wedge also create perspective changes with the 45 degree orientation being Ziven

a sligntly lower rating.

2.3.2. Tue unctional Scales: Functional scales ror each of  the 15

flunciioits  selected  in section 2.2 were then developed in a manner sinmalar  Le
that  stated 1a section 2.3.1. tor tne cahonical scales. The sawe subjects were
used  wid all dad Piret participated in the canenical study. In this study tne
coae stimuli were used except that the subjects had to rate each orientation ror
each proposed function. The set ot randouly ordered orientations or eacn object
Wi presented three times to each subject, once for each function. The task was
to rate ihe drawings on a scale o' 1 to 7 for how well that object could perioru
tne function in  that position. As in the previous study wmean ratings were
coaputed for each orientation ot cach object for each function (Table 1). 1In
tnis nanner tnree scales of tunctional goodness were developed for each object

"Pilgures 3=7).

Insert Figurcs 3-7 About llere

A tew counents on these functional scales seem to be in order. In two
iustaznces the oricntation receiving the highest rating was not the prime
orientation anticipated. 1In tne tunction or the witten as a holder tor marbles
the 90 degreec ori  *tion ‘eived the prime rating. llowever, the anticipated

160 degree orientation is not sugnificantly different (t=,772, p<.685%). The
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ratings for the function of the wedge to spread jolly (Figure 4) e cifricuilt
to explain in any consistent manner. The 0 degree orientation was cnliclpated
as the prime orientation with the 45 and 315 depree orientations cnllicipalec uo
possible contenders for the prime oricntation. The 270 and 90 degred
orientations are inserted belore the 0 degree orientation. The 0 cegree and thc
45 degree orientations are the only pairs tnat are signitficantly alfferent. 1iq
their ratngs (p<.002). It is difficult to imagine now tie wedge could Lo Lsed
to spread Jjelly in the 90 degree or 270 Jdegree orientations., It 15 sSuspeoted
that these ratings are a result of the suvjJects unlaulllarily wilh Lae  Wedge.
Subjects frequently asked for the naue of this cojecl or assec wiet 1L webs used
for. A decision was made not to vxclude it frow further studles on ,Jrounds tnat
it night provide an interesting variation due to 1ts uniqueness as &L object,

In the canonical and functional scales thal were Jdeveloped not  every
orientation 1is significantly different in its rating frown 4il olaer retings ror
that object. Nor are these a complete set of «il Lhe possivle orzeuntations ror
any one object, They nust be considered a subscl of the possivic views O al
object and that these views are on a continuun oI  possible cunonicel and
functional goodness.

2.4, The Apparatus: The eguipuwent ror thls study is tne  seie wo  Luatl
reported by Hirschfeld and Bieger (1981). It copsists ol' a Gult and Vestera
eye-trac camera (liodel 106) which samples eyc position by ieans oI corhedl
reflection, It 1is assumed that the subject's eyes are woving with tne lines of
sight parallel to each other., The right eye is uonitored for Loricontai
position and the left eye is monitored for vertical position. Those two piuees
of data form the coordinates tor a point of fixation. The position ol tie eye
is sampled sixty times a second in this manner. (The interval oi 1/60 of a
second 1is «called a tick.) The eye trac camera is interraccad to a PLP11/03

computer by means of an A/D converter. The corneal retlections are wonitored by




tne eye trac cauera and converted to an electrical signal which 13 sent to the
couputer wid stored ol oa 'loppy diss in Jdijitael values,

Thie dJaetu 'iles are tnen used to recreate the pattern of  eye movemnents
superitiposed on o din uwage ol tne stiwulus by plottin, thed outl o @ Hewiett
Packard 72210 wpwlotler, A'Lor lice cyc Loveiienlt pattern is adjusted Lo tne frane
of' tne stiuaulus, o Ccowpuler prograw 1o run assigning eacn separate fixation to a
specitiic area or the stinulus, In this mahner the data 1s quantitiied in a forw

toat cun ve analyzed statistically.

2.5. The Stimuli: Tne stimulil for this study consisted cof line drawings
of the [rive objects, These drawings were initially created by free-hand
wethods. The free-hand drawling was then digitized on the plotter using the MAPS
prograu  (Hirscat'eld and Bieger, 1980). Tnis prograa creates the file taat
stores the data for drawing the stimulus as well as aesignating distinct areas
Lo walen cye ixations will ve assigned. Tihe line drawings that the subject saw
were drawn by the plotter with the limits set to a 3 inch by 3 inch size. This
is  tihe waxiloun sized square that can be drawn on the reading screen of the eye
trac cawmera., Tne final drawiig ol an object was approximately one~half the

3

normal size of tne real object. Figure 8 shows the stinuli under two
conditions, The first column is the stimuli as it is divided into its feature
areas. Independent introspective Jjudguents of three people were used to
deternine the limits of the reature areas assigned to each object. The second
column 1s the stimulus as the subject saw it., A statement of a possible
functional use is inserted between the brackets at the top of the page.

A  computer progsrau, ROTATE, further nodified the data from the HAP program
by rotating the line drawing witnh its feature areas 90, 180, and 270 degrees in
a clockwise direction leaving the other areas ot the card unmocified. In this

manner stimuli depireting four difterent orientations of the object can be

created.,




All the stimull Tor the tour iffercenc orientations i tne  ive  Lar.ct
objects were drawn on the plotter. Four contusor items were Llso rotatel  cac
drawn using the same prograus, The total set o' stiwull  'or tnls  clady
consisted of':

5 (objects) X 3 (runctions) x 4 (orientations)

4 (contusors) x 3 (functions) x 4 {(oricuntations)

The complete set o' 108 iteiis was divided 1nto rour DloOCks ol 27 cardl  wati..

Each block contained one card for each of tne 15 tunction statenents piuws 0

[

cards of tne conrfusor items, Ldcn tar.gel ougeel wWald  prejented  three  tlies
within each block of cards; once for each ot the turee functionii Jdse statelents
for that object. However, any specitfiic orlentulion of' a  targ et 0LJect  Wud
presented only once witnin a block or si1des. Zach zupbjecl was aS831.nel Lo ong
of the four blocks o!f siides in a predeter.ined ..anner.

It shoulu ve wentioned tnat 1n the J1101loatlon 200 Uit asav dPawio,s Gl
object was 1lnadvertently drawn in 1ts ulrror imé.se. Tals ibted wes toe Qup.  The
handle of the cup in this study 1s on the lett Slue wnel Lue CUup 135 in 1t J
degree orientation, In the developuent ol the cunonicel anyg l'uactlonsds ratiug
scales tne nandle was on tne right side 1n toe ( desrec orientation.  Ta1s error
was not noticed until later in tine stuydy after tne data were coilectea, It 1s
not known how this aifects the resuits of tne experinent. It will ve considered

in the discussion of the results.

2.6. The Subjects: The subjects for this study were 25 unLioriraguate
students at Cornell University, Itnaca, NY. Tney ranzed in ace frou 13 to 2§
years, Each received partial course credit for their participation. Tne data
from ! of the subjects had to be discarded because the initial adjustiaent in
the eye truc camera was faulty. Both these supbjects wore heavy glasses anc this

made the adjustuent difficult. Five other subjects wore contact lenses but no

problems were encountered in their initial adjustnent.
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rocegure:

.,

3.0.

The  subjects were told on arrival at the reading reseach laboratory that
Liey woulu be particilpating in an experiment that monitorea eye moveuments., They
were  shownh tue apparatus and lostructlon was glven regarding tne procedure  for
collecting the data. It was explained tnat it was easier to adjust and monitor
the e€Xperiment in o darkened roow with only the 1llumination from the eye trac
cautéra and that 1t was necessary tor the eyes ot the examiner to dark adapt
vef'ore continuing witn the experiment. At tnis point the room illumination was
turi.cd oIl wnd tue turther iastructions were given ia a seuml-darkened roow., The
subjects were told Lhat the tecnnique required that the head be held immobile in
tie eyu trac camera for the accurate wmonitoring of eye wmovenents. Since
inwobility could maxke the task tiring, the whole experiment would be broken up
into turee segients. The subject would be taken out of the eye trac apparatus
for a brietl rest twice during the experiment. Even with this precaution against
excessively tiring the subject, approximately one-third of the data for any one
subject wes lost due to head wovewent during a test item (23 trials out of a
total of 69).

After these general instructions were given, a sample stimulus card with a
sereening card was presented to the subject. The picture on the stimulus card
Wwas not  of any target item. The subject was told that s/he should look at a
swall star in the upper right corner of the screening card until this screen was
rewoved by the examwner. On the removal of the screen s/he was to read the label
stating a functional use ol' the object. S/he was then to look at the object in
tne mniddle of the card and make a decision as to whether the object and the

label watched in trupction, ilore gpecifically, the decision was not '"was the

object a cookie cutter™ but rather, "could this be used as a cookie cutter."

Wwhen a decision had been reached the subiect was to fixate on either the "ves"




or "no' response corner at tho oottor. ol the curd.  Tou cAuulner coudd Leas Lhat
the subjyect nud coupleted the Lask Woen thce subject rixaled on o iower corner of
the card. The subject was tnen lnstructed Lo 1oOx al tnree specil'le pulnits  oh
the card; the labui, tne "yes", anc tie "wo"., Toe fixaellons ol LicSe wlews wWere
held Tfor approximately two to tfiree scceonds., Taece lengtny ixations oh
specific areas were easily ildentiriable 1n the plotted data and were used Lo
points of adjustuent in order Lo sSuperilpost Lhe eye [Hovewnenis Lorle  atiurately
on the plotter drawn stimulus. Thne adjustuent was also ragortant in oruer Lo
check for nead movewent during a trial. 15 the fansl thrce noints o rixution
and the initial poiut ot fixation on the lavel did not  Coliwide, 1l wWes

interpreted as s fLead movewent during, the collection ol thue data,

4.0, kesults:

The adjusted datd Was run toroddn the dATUL proord. (Lardiioad que vloger,
1980, and fixations were assipghed LO Spelfil arcuas  ©if Uic Sliwlus.  In
qQuantifying these tixations any lxatlion of &1xX Llgks (dpproxiieiedy 1003 wsel)
or 1less was discurded. Research on  eye wovements  inuicetes  thal  Lliltle
information is acquired durin; a saccade {Volkuun et ai, 1976). 1Iu tnis  study
any fixation of liess than six Licks is cons lered to ve part o u  secCad ur
influenced by sSaccadic suppression., It is assumed tnut durine. these  snort
periods no additional information was acquired, This ivel G cixtlresely
conservative estimate of the fixation tiwme durin,; whicn intoruation i1s aequired.

In assiguing tick fixations to specific arcas, a izatlon would ul'ten oceur
in a location causing an apparent vascillation vetween two cujaccellt  areas. 1In
these instances the fixations for the two areas were added. Tihe total lengta of
the fixation was then divided equally between the two creas.

The mean fixaton time, in ticks, for each r'cature area of the objects were

computed across ail runctions. These statistics are reported in Table 7.




Insert Taole 7 Avbout Here

The nean  lengtn of rixations for tne various features vary according to
the [feature. OI' note 1is the ract thal soue features seew to receive few
fixations, For exauple, tne cutt of the mitten and the tip oI ‘he knife blade

receive approximately 20 percent of the total number of ticks for these objects.

On  tue Other hand, areas such as the thumb of tne mitten and the handle of the
Cup receive approximately U0 per cent of the total fixations.

Siice  the witnin subject variance 1s Loo great to pertorm an  ANOVA  with
thuese Jdata (Fuax=60.Y) correlations were calculated between the tixations on the
feature areas and tire functional and canonical sccles that were reported in
section 2.3. In reporting these correlations it snould be rememberec that a low
nuwerical rating on  eilther the canonical or functional scale indicates that
position 1is eitner the more typical orientatlion ol' the object, or that position

is uwore appropriate for tne proposed function. Therefore, a high positive

correlation between & featurc area and the canonical scale would indicate that
4o tun obgect becaune positioned so that it was less typically oriented the |
feature area being examined received wore fixations.

Bach object was seen three times by a subject. A different functional use
statewent and a dirfterent orientation was presented on successive trials. A
signiricant negative correlation was obtained between the total fixations on
three o' the objects and trial. These objecls were the flower pot (r=-,282,
p<.029), the knife (r=-.246, p<.050). and the cup (rz-,333, p<.013). For each
of these three objeucts a partial correlation between each feature area and the
canonicul and functional scales was couwputed, controlling for trial. No partial

correlations were couputed for the other two objects.

. —




A total of 10 positive correlations were obtalned vetweon ualuroe areds ol
of objects and the appropriate canonical scale. Five oo Lovse  were  pocitive
correlations and five were negative, An additionai 6 correlations were wolulled
between a feature area and the appropriugte functional slzle, Turcee o tacsc

were positive and turce were negative (Tuvles 0.1-12.3).

Insert Tables 8.1-12.3 aboul nuere

The two objects that obtained no correlations vetweel reature aress  whs lau
canonical scale (the witten and tne wedge) were olso the ones that oblazacd Lo
negative correlation with trial. 3dotn ol these  vogulels  lde  wighilleant
corr-'ations between feature arcas and thc functional scales.

Since the within subject variance iu too gsreat to pertori an AJOVA  witn
these data (Fmax=60.9) correlations were calculated between the f'ixations on tnc
feature areas and the functional and canonical scales that were reported in
section 2.3. In reportiny these correlations it should be rauvuwvercd tual 4 iow
numerical rating on either the cunonical or functional scaie 1ndicates thnat
position is either tne wore typical ovrientation of the object, or tluaal positlliodn
is uore appropriate for tne propesed function. Theretore, o L1 pusitive
correlation between a feature area and the canonical scdale would 1nuicite  tuat
ds  the object vtecwuwe positioned so tuat 1t wao leca tupy Ll oricnted  the
Pedtule arluva Olia, vawssaud received nmorc fisxations,

Lach o ol ject wWeo ovos three tines o 0 o . aad G e sl wen
staterient ang  a dif'terent orientation w.s proscated ol sULecssa Ve Lrlals. A
significant negative correlation was obtained between Lhe total [fixations on

three of the objects and trial numwber. These objects were the lower pot




(r=<.262, p<.029), tue kuafe (rs-.246, p<.050). and the cup (r=-~.333, p<.013).
For eacn of liese biree oojoeets a partial correlation between each featurc area
ahid LIe canOulcal aud lunctilonal scales was coumputed, controliing tor triasl. HNo

puertial corrclotions were cowputed tor the othlier two objects.

5.0. Discussion

In the dnalysis o eye moveuents it 1ls assuuwed that the wind is attending
to the area  that  is veiuy fixated. 1t could ve urgued tnat this nay not
necessarily  be tiae case,  Tue subject coula Le introspecting on one area while
tue eyes are tixated on another, or taking in intformation ftrom peripheral
vision. There 1s indirect cevidence ror the acquisition of information by use of
periplieral  viosion. [he eye woveuwents of four subjects indicated no fixation on
any ared ot the ovject in a total ol 20 trials. HNine of these cases were fron
one subject. This subject's eye wovement patterns could be traced from the
begianin, t'ixation on the star oa tuce screening card, across the function label
as the label was read. Frow the end ol the tunction label there is a rapid
sweep to the "yes" response box with no apparent pauses in the eye movewent.
Tuis sweep takes less than three ticks ( approximately 360 wusec). Subjects that
exiizoil cye patterns like these must be obtaining information about the identity
or function of tne object in order to respond positively to the task, yet it is
not apparent how they do this frow the eye movenment data acquired in this study.

.

The significant correlation ot three of the objects with trial is
interesting in that it indicates tnat in very early presentations a learning
effect 1is present with sowe objects. There 15 an indication that as these
objects are seen over successive trials, even though they are seen in different

orientation; and different tunctional uges are required of them, subjects still

can respond witn sipgnificantly less tiwe spent in looking at the objgect. Two
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objects, the witt:n and tile wedyge, did not oolar:x g i naficent correictiion ior
the trial ef'fect and will ve considered luater,

The correlations of the (fixations on sowe specific feuture areu  urc
significant with either the canonical scaele o the functionasl  oscale, Those
objects in whicih the correlation of soue tedture 1s witn tie cunonicul siole dare
objects that are well xnown by ost suojects. Theose ougecele were  tue Ulower
pot, the knife, and the cup. For these odjects 1t appears Luit sucjoedle Ulxale
on features that provide intormation to ideatity tne ovject., Tuesce r'eatures aay
not be necessary for fulfillin; any ot the tfunctions oI Luac uwogell.  For
exaumple, the handle of the cup or tine nandle oo’ the knife arc not tue {fvatures
that permit the object to perforu tie functional capacity tnat 1o delil, guiricd.
To further support this argument, notice that the fealures thal dre Leccosery
for the function are sometimes nejgatively correlated with the cuneonicaeis  scuie.
The tip of the knife correlates negatively witu Lie canonicel scale yel 1t is
required for the functions of scrapin, and «pindlin;., S aifzcant  eoative
correlations with the canonical scale also occur for tuc riu of tav flower  pot

in the function of a whecl for toy car, and ror tac vase of the cup  in tac

[

function of a trap for & cricket. The interpretation ol Lhuese correlatioins  ig
that as the object becoues less canonical 1n its oricentation tuesce features are
Ziven less attention. Since the task 15 to deternine f{unctional uses of obyecte
the question of how these decisions are aade niust De answered LY SOWE reasoniing
other than that or looking for the features in the objecl thut are hecessary tor
the function, It is proposed that tnese decisions are made by accessing  tae
identity of the object preseunted. Once the object 1s identitiicd the cccision
can be made as to whether it nas the necessary attrivutes to pertforu  Lac
function.

For the knife function of scraping paint, there 15 2 significant  positive

correlation between the handle and both the functional and canonicel scales and




-

a sigaificant negative correlation between the tip and botn the canonical and
functional scales. This 1is explainable when it 1s realized that these two
scales are significantly correlated with each other,

Siwilarily, in exawining the cup in the runction of holding vinegar there
is a significant positive correlation between the base and both the canonicai
and functional scales. However, the correlation with the canonical scale is of
greater wagnitude (p<,006) than the correlation with the functional scale
(p<.027).

For the two objecls that nave correlations only with the functional scales
there 1is not a siuaple explanation., As a target object the wedge presented
probieus, It was wentioned that its canonical scale presented perspective
shirts as it was rotated on the line of sight. 1In addition, the subjects were
generally unfamwiliar with this object, could not address it by nawme and
selerally  coula not state what it was used for. The wedge was an obpject
witnout uan identity., Without this identity sucjects are willing to assign the
orientations ol' tais object a wide range of ratings (Table 5) but do not use
this scale 1u the accessing of information concerning this object. Instead,
tincy are wore likely Lo directly access the tunctional scale.

The mwitten is not lacking in fawiliarity. It does, however lack a
canonical scale. Ia the initial introspective ratings the canonical scale for
the witten was very short, HNo position differed greatly frow any other
position. When thne orientations of the nitten were limited to the four for this
study tne total length of the canonical scale was reduced even wore. The 90
degree orientation and the 270 degree orientation (the extremes of this new
scale) are only .68 points apart. Furtheruore, t-tests show no significant
differences between the ratings of any of these orientations. If the mitten
does not have a canonical scale, correlations, if any, would have to be with the

functional scale.




In sumnary, subjecis, wnen asked to wahe duvlsions o Lo functional uses of
objects, will tirst attewpt to deterwine th idcutity oo Lhe opject, Al'ter  tne
object 1is identified tne function can be accessed as tiaough it i3 part o' tac
object's identity. However, if thce object does not have @ canonieal ocale,  ul
in the case of the mitten, or it it is an untawiliar objecct withuul a nawe, o
in the case of the wedge, the subject addresses tne runclionis sGliripuics of Lo
ob,ect. Furthernore, recall that the leurning cli'fect cerues wilin only t.ree ol
the objects. They were the SALLC objects tnat duwonitrated ol nirlicant
correlations between specific r'eatures und the cunonical socdus Wau Wizl 1o
partialed out, Thus, it appears that the l'aster pertforidnce acrvuss Piaas la
attributable (o the learnin; oi specifiec features that  1dentily  tuo oujech
ratner than features that {ulfill the function. Tald wwins conllaldacior, Lo L
evidence or otuer investi ators (lLeod wud Jdoiianset 1975 dlova «l v, 1:7.7) wival
subjects whnen presented with two dinenslownal oruas aad 4o wenor; ol Cpeoliilc
details of them when ;;iven a proved reczll, 1t tne detalls were prescuted  in
isolation recall was significantly bDetlter. Lo alteéuwpl Wab wadr LU JiVe Lhaesc
figures names or assign wore than two dimenslionaliity to Lhow.,  Thao roriss used oy
Rock were geonetric, planar tigures and nad no sewantic label or identity. Tuc
task also differed froa the study presented unere in that weusory for tine Lwo
dimensional form was required. Here, Lhe subjects nag tu deterine  fuieliovhas
uses. They assumed & Lhree diwensional fort ond specifiic witrivules o8 Liat
foriw that wight not be dewmonstrated oy the pieture per s¢.  For caweple, 1o tue
function of the cup for holding vinegar they gosSune thue suooiantice Laol iU 1
made out of is imperueaole to liquids and thal 1t has 2 cavily witoln 1018 Wallo.
Neither of thesc are fucts that are dircolly covident 'ro. Lie Trapilile
illustration,

The identity of an object 1s the tocus ol tnis  investl oLion.  dow  au

identity 1s determined, and how labels are tnun altoched to gnown  identities




(nawing), has oveen the concern oI' umany investigators studying semantic
representation (Swith et al, 1974; Kosch and ilervis, 197%; Rosch et al, 1976).
These studies tadicate that the naula; of objects 1s a nore powerful phenomenon
thian werely the abiiity to retrieve an object or class ot ovjects from newory.
It appears tnal the seuwantic ldentity is also the weans of addressing uncormon

or uninown functions ol known objects.

0.0 Zwplications:

Using the data I'rom thése ilnvestigations a wodel 1s proposed that presents
tic steps aceessary in the deterwining of functional uses of  objects. This
souel  wWill o serve ac oa 'ocus tor further researcn on tie relationship between
rupctlonal anu canonical luiorwation ol obgects and now Luls inforndtion 1s used
in decision wakiig.

In addition to the processing nodel this section will also address three
areas ot theoretical importance. These include

(1) tonceorics ol object perception couwpatible with the data

(2) scuuntic iwplications of  the research 43 it relates to the

identif'ication oI ovjects,

(3) cognitive processes related to thie task of function determination of

ovbjects,

Applications of the data in relation to tne use of pictures in text for
optimal couwprehension will also be discussed. Finally, as this is a study that
has addressed a relatively new area ot cognitive research, some of the possible

ways ol pursuing these suggested studies will ve presented.

6.1. A louel for Determining Functional Uses of Objects:

A uwodel for the decision waking prucess concerning functional uses of

comaion ovjects 1s presented in Fisure 9.

AT Y A ——" .



Insert Fijure 9 Aboutl iwere

In this model it 1s assumed that the funcitlonsl use 1s  avallavic o lnc
individual Dbefore the object to f'ulrill this function is  scen., 1o thesc
investigations the functional use wus preseated in writtea ior.. i
information concerning the object 1s prescented in tue fori. of o picvturc. Lo
Step 1 of the model, thne individuael becounes aware ol the necdec funcilon.  Tuls
leads to Step 2 where the individual seaus Lue pilcture  Jor oelessery
information., The information that is cxtracted frowa toe pileture Jdeteriolhes Lo
identity of the odbgect, Step 3. Frow the identity ol tuw oogect Lacre 1s uircct

access to additional inforuation soout tie ovject. Tuals Coudd ve 1nh Lo forn ol

feature 1lists, schema dealirn, with past expericuce witn Lie Ooujicl, caiegorical

|

|
mewbership for tune objiect, etc. Tne 1dentity ol the ovojecl loads tu Clep 4,
verifying that the object can pe used for the proposcd ifunction,

Between the identity oi’ the oojectl and tuc additional iufuraatlion Lierc
is a partial barrier. This barrier peruits processin in tue  Lfol't Lo rigac
direction, that 1is, from the object identity to tne additional intoriation.
Processing frow right to lef'L, however, is partially innibited. 1t .ay oe Lot
there are uore necessary steps in this pathway tniiat are not, 4s yet, igentifaced,.
These could be steps where the featural cowponeuts and cate joricual wenversiiip,
etc, are counbined into an identity. If tnat 1s tne casc Lhe patiiiay dDetween Lk
identity and the additional inforwation is very different Jdependia. on lhic
processing direction,

Now consider the cuse whuere there 15 no iacatily por Lac vd_uii. Witnout

. an identity for the object step U4 LuUSt ou reacuvy Dy a uil'turent patuway. 1t 1o

proposed that tnis 1is accouplistied by Separalely addlussiii,, liac  acdilional

information that is 50 readily accessible frouw, or ¢ part ol tne ldentity of tue




object, To proceed with this task when step 3 is wissing takes longer time than

Wwhen 1t is present. This can be thought orf as the addition ot a step, that of

establisning an  identity for an object. lowever, since the identity of an
object develops frow an individual's interaction with the object it also
includes the eliwination of other steps. These would be steps that searcn for
speeific features considered necessary tor the function. This is an issue to
test in later investigations, Evidence for a snift in the features ol an object
attended to as the individual develops an identity tor the object could be
interpreted as tne eliuwination of steps siuce those leatures are no longer being
searcned for. It ulso would support the addition of a step since new features

are attended to.

6.2. IThneories o1f Qulject Perception:

The study of eye woveuents has been helpful in the interpretation of
the data frou the reaction time studies on the perception of functions of
vobJjects., iluch of the caretul, detailed research on eye movements is concerned
witn thne reading process. Tne patterns of eye movements in the perception of
pictures are very diff'erent and this needs to be kept in mind when such methods
are used in studying cognition. Tihe reading process 1is governed by constraints
relatingg to the direction orf the eye moveuwents. In kEmglish, text is printed in
lines f'row letr't to right and frow the top to the bottom of the page. There is
no suca constraint on the perception, or "reading", of a picture. The eye can
start in any location on the page and scan in any sequence, Art styles have
developed in which a sequence 1is iwmposed on tne scene, The viewer is taken on a
journey througih a landscape vy a set ot conventions that direct the saze through
thhe scence in au intentional sequence, This, however, is not the kind of picture
tuat  this study addresses. Here, the concern is with the illustration of
objects to wake thew as lifelike as possible but to present thew without a

backyround or context. The context 1is supplied by the ftunction that is




preposed. In  s0 preseating the objecls 1t 15 wr jued Laul ne direclliolwmaaty ol

scanning 1is imposed on the subject olhier Lnan ik OF Lauil gue Lo Lo Lloilacacy
of reading patterns, which way pve considérabis. All Lne  Subgucle i loodw
studies were college students and oS 3uci ey uaVe gdd wula X oPluie . wllu
text reading; toelr eye wmovenent patterns nay be  inilucnicd oy winll Weal

developed skill.

In addition to tne seguunce ol 'ixations regquired 1o tedc recdod.,, e
perception o6 pictures way atso Jufler 1 Lie cliv of LHOC pelecpliuay WindOw,
The dimensions ol the flxated arca 'Pou WHLCL 1LIONLGLivh Cui 0L —ogull'ed  Lave
been investigated with .reat precision ror tue readin, o1 text (Layner, 1475,
lHcConkie, 1976) bul a task 1nvolvin, plelture percopllon  ruyuires  Jirterent
strategies., The subject 1s not confined to o lincar forward O o rusoive
uovelient wnen deterainiia; tue next rixaiion.  Tue tasas, tiaerelore, 1o aol'c 2l
of' scanning rather than reaailng. Tuls cyc Lralsliu, study osu,wsbo wnal uiu
window size for souwe subjects ilay include Lost ci’ thv wrea oi the stluulus cery,
These were the subjects that did not appear to Ulxate on dany area ol tuo loturo
but iumcdiately proceeded to a response box ixation ui'lter roasuin. Thoe Junctivn
label, An alternate explanation 1s thalbt Ui subject 1s sole Lo Voluatariiy
change the size of the perceptual window witn the deaande ol L Uil
picture scannin, task way requlire a larser wingow than rewding  doos.  Li0 L
area that 1s fixateud 13 the area Lo wWiolcu attcntion is directcea, tien 1l 4o
necessary to know now large the window ot atteation is 1a order Lo Leternine Ui
extent of the area frow which 1ntfurniation could be ccguired duria. =ny ol

fixation.

A third 1luportant way in which pleture scannin:, ditfers t'roo i recaia,
process concerus the expectations that are scetl up durliy,  bue tasd, dHeadlil,

involves processity; the written forw of' sowe Known lanysdua e, Sitnce It is




language, 1t inas a specific torm or syntax. The syntax places certain
eXpeclancles or coustraints on the text that follows, In scanning a picture
Luere 1o 10 necessery seyuential input. That 15 Lol Lo say that there 1s  no
syntas to piciure perception, but, ratner, 1l a plelure syntax can ve formulated
it would not necesserily be siwilar or couparable to tae syntax ol @ language.
It would appear that expectancles are set up wuen scuanilng a pilcture (llackworth
whic OI'dnal, 1207) oul Licoe CXpectalcles are Lore constrallled Dy coutext witnin
tiie  pleture  twnan oy

¥

any sequential syntactic structure relating to tfeatural

repleciinlations of tne  picture. Hoton anu stars (1971) nave proposed

e

sultistase tneory «f picture recognition. They posit that nenory traces of
rcatures are uatched serially witn the object. These features are the parts of
tue obJjecl tnal yicld tne wost intormation, such as angles, curves, etc. The
LUuOry thaces are asseavled 1n an internal representation called a feature ring.
Tais  Lleature rilg 16 torieed frou Lhe scan path tue eye takes as  atteation 1s
cull'ted iroe fvature Lo fleature in a pretferrvd uruer. Tihere was no evidence for
veritication of  tuals theory iu tiic studies reporteu aere. It ray be that the
plctures used in this study were not couplex cnough to dewonstrate o feature
¢yclie. Also, varyiln, the orientation o the object reguired the sudject to
search ror 1a.iatityin, features in different areas of the picture., This was not
4  concern of the loton and Stark study, whicn was a recognition task of
previously seen piciures., Also decowpousition intolsuch freatures may be an over

simplificuation,

Previous research on  eye aovements in picture perception contains much
agreeuent thal pictures have areas ol differing inforuativeness (Salapatek and
Kessen, 19663 dock, dalper and Clayton, 1972; Zusue aud liichels, 1964). Soue
of' these studies have noted arcas ot greater pattern density, intersection of
lincs, anu closed space as being high in inforuation content. Such areas were

'izxated awore ftrequently and ftor longer durustions than  other areas, lowever,




these studies viere ol'ten Jdone With arbtilzolas cod s, SuCl wo pliaboel jcucll
figures, AL LUCa, thcst Iorus uld 6Ot dave o oLl dalwhiLloaad daualal, 2o 2l
object [from tite envircnaent,  CoNlVerlosely, wW.ooi eduolis a0 LW.Iel Glici.aioles
opject to a two diumensional representation tne additionul inifuricllion coneurhii.og
its identity is still present in the picture, IU 1s, thereforc, LeECessary L0 Lo
very careful when uvvaluatingg toe use 01 tiese stadies for thue preceidl  purpolsc.
For exawuple, in the studies reported nere, t.. aand rcgion ol wne  Latten o
wostly empty space and could be considereu Lo Uo dow in o iaforiational  untent,
It could ve argueod that one would expect rewer UixalloOns iu Linlo @red,  lidgeed,
this 13 the case. ilowever, Lhe cul'l O the wilien do hijn b patloern Lonuib,.
From these earlier studies one wWoulu eXpCll Lual Luls area Wouid  ULe  Uliatcu
requently. This 1is not tne case. Toe thuab, Duriner.orce, is on drea of  cpen
space that recelves more attentiocn tian wouuld ve  €xpccleu. ciréuliy, =
comprehensive theory of plcture pereeption wudt B concerned  Witn  Lelulas
objects or their representations os wWell a3 with randouldy Jeicrated shapes,  The
information available in tnese tuo classes of jrapnics 1la very different o e
manner in whicih one c¢lass 1s treated nay not provide too  Viewer Wil Lhe
necessary inforumation for adequately couprehendia, tae otiacr,

'

I' the Reported Studies:

6.3. Sewmantic Luplications

Subjects in this study first identified tace ooject that was proseated eud
then decided if it could fultill the proposed function. Siuce tne corrclations
for the known objects were with the canonical scale and not the functional
scale, the required infornation is apparently nore easily retrieved through tue
identity of the object rather than through the reatures of the object wnat are
most relevant for the function, Apparently .ot all features ure of cquel
importance in wuking aqecisions as to the functional uses ol au ovjeet. Thus,
one could interpret this as suppurt ror the Switn, Shoben ang #ips (1974) thcory

of semantic representation of ovjecets classifying the teatures of objects as




det'inin;  or cuaracleristic reatures, depending on wnether they are reqguired, or
opltliotal for ideatiticetion. Alternatively, cousider tne task as one  of
geteriiinia, Fawlly weaberseip (Hoscen wnd liervis, 1972). Lach of the known itews
(put, .dtten, «oiflc, cup) sudarcs cnarzcteristics 1 cownon witn all neuvers of
tiue lawlly O ObLjecls to wWhilih 1t Delongs. Ao the ovject deviates frowm its most
characteristic orientation tiu las< cntaills checkilug wore thoroughly for fauily
resewblance. whien o lide prototype and tile object are sufficiently similar the
COjecl  cali 0¢ luCluded in tue category., [In the case of the studies presented
Lere, it Lay oe that tne obyuels portrayed are sutficiently simple so that they
requlice  lue chuckin, ol only a r'ew features to distinguish tiem fron non-family
ueibers, Eitner thneory could e used to interpret the results. They do not
S€ol. Lu altier jreually frow cach other. It has peen shown in these studies that
supjects  du seen. e use specitic features in deteruining the identity of
opbjects, but all rI'catures of an ovject are not of equal importance in this

deteralnation.

6.4. Cosnitive Processes in  the Determination of Functional Us

Objects:

Thie tasa proposed 1in this study could be considered to be one of
deteruinin, aeiberstilp in rfunctional use categories, \When a subject is asked if
tue object portrayed could be used to tulfill a speciric function, it can be
toought of as a decision process to determine it the object contains the
defining features for inclusion in the fawily of objects that fulfill that
function. Assuue, for exauple, that a feature similar to the tip of the knife
is a detfining feature for all objects in the family of objects that can be used
to oSpindle bills. la this case, it would be expected that subjects would fixate
on tie tip of the knife in order to verify inclusion in that category. Varying
the proposed function could require other features to become the defining

f'ecatures for the determination of class metbersnip. There is no evidence that




15 the case. lnstead, tne resulls suggest Lhnel Lne lealures loal are laated
are those that are assoclated with tie lacutity of the oojeet, or cuarweteriolic
features. To continue with the exawple of tne (iilfe, Suojects r'ixaie  un oo
handle of the kulte as a characteristic featurc. Tulo fezlure 1o uol culreiciud
with the functional scale but, rather, the cuanonilcal scale.  WOL ohi, 1o 1L
significantly correlated wilhi tne cenonicel scedie tor e funcliva of splacali
bills, vutl for the function ol scerapli,, paint us veil.

The wedge, walch was & relutively unsknown objecel displuys sone intlorestioing
results. Here, (Table 11.1=-11.3) not only arc the siguiticant rolallionbaspo
with the functional ocale, oLul 1f tie aearly sigusllcenl corretetllonsg ore
considered, {(thosc of p<.06) it can LC voserved tidal Lacy, wlio, Vary wita o
functional scaele, It would ve Luteresting Lo Lest Lils 1n 4 Lorc Conairiiaca
experinent L, varying the functions O UNLLLOW oDguCLse Lo Lida Way ke COLad
deteruine if there are different definin; fecatures r'or Lhesce oo,cuie  Jdeptlident
on tine different functional cluases i'or whlow by are lhlotlow,

In any case, tihe tasd 4as It WAS proposce i Lhis ST a/, apiule LU v &
aultistage one. The subject wnen First proesvated wita  Tuoe Feguirc.oenl Lo
deteruine a possible lunctional use will witbepl Lo doleriiue e rdentiily ol oo
object., Throu,a 1its identity, thne additional fifcoucilon O pusesvle fullctiuvnc
is 4ccessed., If the object unas no identity, i.0. 100 1t 1o all Unehowin QU Ui,
subjecls then search tor tie teatures necesSsary I'or tuc propcsca {fuuctlon.  Tne
two stage process of Pirst identitying Lae objecl Gl Ulul tie runction stls Lo
be an easier and faster process tnan tnc one stage process of addressing  only
the features (Table 7). The total lcen,lh oi Uixation tincs or wil  Z.0wWh
objects are less than thosc tfor Lhe weuge. 1t is even wore ctricia; waci one 1s
aware that the total fixation lengtn for the cup Lo inflated oy vne tunction,

that of the cricket trap, whichh wus considered 4 nighly unvsuel  iunctivi.,  Tae

total length of fixations for this tunction wes 05.4 ticks. For tue runctions or

holding vinegar and scoopii, saud the total fixation lengths were 34.7 ang 365.7




Lic.o, uopeviiveldy.

Conciuerio ) Lol La.r, then, to be «lither ¢ one or two 3ty e tas S0lE

.

furtier counhslderations are in order. 11U the deteruination ot the tunction of an
ooJuel 1o vitacr tie second stage ol a Lwo stuge task or tihe only stage of & one
SLae Lusd tacere lo Ludlrect evidence tnat these are very different  processcs.
olite Lk uwilfloraa len tits ol total r'izations on the object dre necessary
vael'urre Lde  ouugecl responds poslitively to the runction jueried. I these  dare
Jdirrerent  processes 1t reudins Lo be deterwined aow tney dit'fer., The  task
Precentoed  nere Was ocused on the tunctions oo ovjects. Tae subjects set aside
Luls  Luod Lo irst woteruine the lachtity ol the objects, Frow the identity ot
L vujedts  taere 18 aCcess to s50uae lexical or encyclopedic knowled,e, or a
Sulibma, Lor the functions proposed.  In absence of an identity for an ouject tne
SUoguctz  pertorn. o featurce scarch to deterwine it the object pelongs to  tne
clios o voguets tnat tulrill tue tunction. This feature search is & uwore tiue
CunLsU..ail;  Opuration than that tror « known object and may be of nore tnan one
Stepe LU uppears Luut soue of tac tlwe 15 spent 1n attedpting to identify the
object beicre resortiiy  to the reature search or that eacn coumparison in a

sel’ldai f'eature scarci requires tne tass Lo tase uore tine,

[oX)

5. Application of the Findings ot these Studies:

The fiadlags  uit these  studies have direct application to the wany
instances 1in  waleinr illustrations of known and unknown objects are usea to
enhance  deallny and increase cowprehension. They are also applicavle to areas
of  learuin; and couucept cevelopuent. Tnese issues will now be exawined in an

attewpt Lo address tuc wore practical side of these studies,

6.5.1. Tue Illustration of Objects. In textbooks, procedural

manuals, instructiovns, and the wany other places in which pictures of objects

are usced to convey iuforniation it wust lirst be decided what objects to portray.




No attewpt will D¢ wade Lo proposc juldoue Lllucs ol hio process Zinto LLlS wao
ol u cunicurs, wil tade ctudy.  Current rooval'Co Lo Lol oo PR S
plcture/tuxt wuteriais (Lleur, 1962) ady dead L0 Lol'c opueLlle duvhlicicatioll
of the situations in whicn the 1LIOPLGLION plvovnled L pleloericd lorh Wil e
uore usetul to the reader.

After the decision nas duc wade 43 Lo WL1C, wu,ul%e ar'e Lo Lo lilusiruleg,
thie second decision aust pe Lo ceuvide aod LU poitliay thivae v evble. Tuio @ Luay
suggests that for waxitUu Cowprelicvislon W1l Lao Locol dalfieully Lavse 2ujelle
should be portrayed 1ia thelr conondcod  ordoatellone,  Tao Juiciiola Lo
position way v¢e diftfvrent  ro. Lilo oricstatlion uwabl o LU 10 lhee Coaubiaood
orientation that soould Do portra,cd.  Tnols 10 CopeCaaaly o1 haliceitl oo CLdco
where 4 familiar 0ogcel 1o Dell,, portriyed abd i bthoe 1irct lnsteocos whun o Lhe

object is cncuuntered vy tne reader.

flo inmstruction will ovpe j1ven for deteraiinlie,  <ioai ol orientzilon ol
objects., This 1is wiaother field Liat coula prollt U'ren furitner rocorcen. 1v 1o
apparent that specific catures ol thie OLJulLl Ure Ll uly orres.iue Wilhoo Lo
canonical orientation. Tuese salical Tcualures Laoule be piven prominence in tin
1llustration of the 0L ell OPF €Veil CuPhadliod o 1h Cul'bUoilo.  camlilal Cl_wot.
htave a significant correlation for thic tolul Ul.c speat flxelib, ol Lo cLjueot
(aud on fixatin, specitic featurcse o Lo QU,oll) witn Lue precontatlol wiiad.
Soon af'ter the initiali presentation it secs Laut Lae repreceatation ol i
objgect 1is fixed in nmewory and varying the oricutation of Liac vo ool woes nut
warkedly iatr'luence the subseguent task. 1t ust e reccavered Laat  1n Lhose
studies the fcatures ol the objects were held constunt, 4l iliuvctrotions ol oun
object had the saie nuber and expression of tng featurces proseuted.  UOaly  tae
orientation and the function oi the oovject were varicu. 1t lne oricntation ot
the object is varied in a manncr that conceals soune fealure or reveals o lizdden

one it may affect the couprehension of Lhe waterial. Tnis nas notl been lteoteud,

Thirdly, it is5 important to «Know wiiicn QbJjecls are JLnown objects and which




(&

are  ullknown, or  uslasiliar objects to tue reader. For  the illustration of
UDZLOWEL 0Djeels  there are sowe additional constraints., Only vne object, the
Weu gy, wao culislderceu UlKoown 1o thls study and as suchh it 1o gueslionable
Woaolder 1L 4o pussivic Lo gencralice frow o set contulning one uewber,  However,
Licre  uppeal’ Lo ve oome real dif'ficrences in the wanner in whicn  the  subjects
addressed Lhis obgyecl  ao opposed Lo the otner <nown objects. Subjects were
ulte willlin; Lo jlve 1t 4 canonical orientation., Tils orientation way not nave
been vased On e Sawe pdarduacters that were used ror the known objects since the
objeet WaS  Unwiown  and 13 tuncellons aud normal use position could only be
Gosuled, Instead, suvgecls  way  have oriented 1t according to gravitational
stability and/or Lo usuul perspectives ror objecets witn welght dand solidity., It
1o alsou pussiolce  Loal canvnlceal oricntation was assigned accordilrn,, Lo sowe
suugeclt=proposcd duncilon uKnown Lo the exauwiner. 1t would oe desirable Lo
KHOW oW canoniceal orientations ure acquired for unsnown objects dand if sucn dan

ldeatity :an ve assl ned Lo al unilnown objecet ror instructional purposes.

0.5.2. Functional Fixedness and Canonical Orientation: The results

of' tuis reseact coulriouwte Lo the developuent of 4 lncoretical vase enconpassiuyg
the paenonenon of functional Uixcaness. Frow such a base, tuture research could
Lienl  €hode 10 order to rurtiner the understanding and to develop prograwms  to
counter-act  tuae  llulitations ot tunctional tixedness. The differences that
SuLJects  shuw i Lucdr scanning patterns for known and unknown obgect:s indicate
tual  waen  prescated  wWita o tass that reguares tice determination of  unusual
functions Lae funcilonal fcatures of the object are attended to more closely
wilen the object io ungknowu. Whnen the object is a wkiown object the canonical
features are addressed anud frow the identity of the object the encyclopedic
Knovled:,e is accessed, Functional fixedness can be thought of as a situation in
which no cneyclopuedic rael'crence vceeurs under the entry ror Lhe known object., In

this  situation, 1in order to overcouwe the deficit a new entry wust be created.
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U de propvead, dore, coaut o Anoorder bto Do a0 Lol unl e L

DRVIITEINEY ot Lacnue v wlly, i1, 50 doi: U0 F NS A S U U DU [ . s
Jv uilended Lo auu buecowt saloent Lor tae Low Vunctloan. Uuevelopecntoad.,
ULKNOWI 0L, eCels ure traustor.acd 1alo dnown objeclo LUrou. o waperichoe Wit Licl
ahu  thelr functions. In Luls cuse, 1t 1s sugsested toal Lo overcoue dunclions.

rixedness tne usucl developiucalal procoss nevds w0 LE Peversed.

6.6, Direclions lfor Further ivee:fea:

Thie current studics su ,onbl an Lildosl cadleos arroy ol Grcas S0 Lo vaplol ©u
N 3 :

for furtuer clarification o Lhe puchOaCila reialbiu LU Lhe avgeloctdiun wd

inrforuation  row pietures.  Toe wali cate,orles U'or relaliée oludacs are 2o (1)
tue  psychopuysicel  aspocis ol pletuld PUPCL pLi0hy, () Lic Soaicd Lo e L

cneyciopedic  anouled;,e avalleble roi pieturce, «nd {3) e cojnitive Processes
Lavolvew 1o Lat vitractlon O Tuncllolad 10105 ootuil titva pd olul'cd e by udlavhil
ror  Liav pursull oi cacn ol these CulCrurles 01 ZuVeoslagalluin wlli e Ll Pliag
swatlion discussed,  dut oy no weaus the inal elocussion of tac cu. plen Lople ol

tae relationsulp velween vojects and thelr funciaons.

b.Oele Poyenvpiysleal Aspucls o Piclul'e PUlCCullud: o Cal'a ud o

Jrecise i1avesil jetion o6 pleture oscuhlinlin, neCus LO 00 COULOLEu olodl = v o
studics  of dayuer (1975) and cConkice (1976) Lo duleradne . ore  crecioci, o
siae 010 Lue perceptucl  wWindow, Uie role o0 peripherar Violo., dlie bau
refationship  belween  btae point o rixation ung the cttention ol L. olugue ..
These  studivs  cculd noe ve conauctued wita Lo clperlinnlal dppalslus ubow .
this study. Toucy require instrudentatlion thal is capable ol wore  Jrogqucat
salmpling of the ixation location and tiner discriuiaction to deterndioin, Lt.

0.0.7. Luvestijpativue ol Seualitic aud Zncjclopedic nhowlod u:

PSS A WA S

acteruine the role of specitic detf'inliu, fealuras abe Lo ascoertain 100 Livou




.

r'eaturcvs are scarched for in assigning an identity to an ubject, o study coudd
ve conducled Lo investigate the scquence ol Uixatlion positions.  Again,  tue
oricntation ol the vogect could o varicd bul tne subgect would be reguireud Lo
Shaly Woclbier Utie vujecl Lroeschted was one preoviouoly seen o g aew  one., To
Lasdre  Liabl Ule obgeels are scanned 1h o wore Carel'ul wanner dud that I'ixations
Cail Lbe  assigned  tu specific arcas, tae pielure cel be degraded Lo partlally
vusCure e vugecets A alieraative approucd would ve to vary tite oriciilation of
the ovject sv toat Jiftfercnl features are oovscured 1n successive prescatations,
cltucer occluded Dy  otoer vujoelos or witn the specille Teature snovo o ail
dtyepd2ol perspoctlive.

A sct of studico Ltuul 1uvestijuetes now canonical orlentation 1s assijued to
cbjects would preovide 1nsignt into this aspuct of scuantic snowledge. These
studies are already under luveotlation ino our luooratory. OStiuull arc ovelng
sulecled  avectdiing to  sceveral attributes. S ol Lhe Gspects to ve
investiy,ated wre (1) differences i eusSiguent oi vanonical orientation tor
KLOWil  aww  dlniaown  ovogecels, (2) dirferences in altributes ot objects witn
Canvitical  orlcutations  and  tnose witiout, (3) the iuf'luence of  factors like
Siuve, appurcent graviivatlionsd staollity, and perspective on assigning  canonical
oricntation (o unwkaown vogects aue (4) the ossignaent ol functlons to  unknown
ovgeLts  and  tiae relationship o6 tue r'unctional position aud  tne  canonical
position,

6.6.3. Cu_nitive Processes Involved in the Extraction of Functional

Inforwation Iruwa Piclures: Studies on the extraction of functionai inforwation

frow  pictures could iuvestigate and identifly processing stajes wuen  aking
U Lioaal  Jdug wutiodwuwiie. 1t has been su;jcolod that Laxo 1o ol o oovaeoor
Lwu  olu,u plutcods  dupcauda,, 00 Whether Lao vojoe.l 1o d whoi wuout i wli

Vilaiolil wbgelie Lo fwndo Lo Do Lested walt o larger Sol ull cojevie alie,

coupecially, with wore unianown ovojecto, In addition, the stages for the two sets




of objects could be examined to deteriine 1if lne stage 1n which the veriiicetlion
of" runction 1is the sawe in cacn case. 1L hac veel sygsested tnut it 1s not
since differing lengths of tiwme are reguired,

A [final area for further investisation is pelated to functiownsl rixedneoo.
It has been sujgested that runclional U'iednocs oceurs wiled all obJect a8 &
Known ldentity irow past expericice, Tue peocurcn su,estud Jdere Wwoudld be  to
deteruwine 1if 1t 15 possible Lo cause o subgect to treat 4 .nowh ooject & au
unknown ubygect, ecither oy obscurii; definin; features or degrading the pleture,
and  tTo check l'or shif'ts in the processing steps Lual sucl o Char,e  wljul oc
expected to uaxke. A alternative way Lo approacs Lhis stady wodld oo Lo proviac
several senantic lavels for  abh unduowa objuect  ane  «otercloe 18 different
features are sclected as del'iuing featurcs as duo,elie Leclwe Pauiilar wiin Luv

object.

While tinese future studies illustirdate HOW aally  questions Pt i
unanswered; the studies presented nere su.sest, iu tneir own rignl, pattoerns  of
now flunctional anc canonical information are reluteu  1n piciure and test

processing.
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Figure l. Line drawings of the five objects used in the
examination of functional uses of objects. All objects

are presented in their assigned 0 degree ofientation.
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